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AURORAS. 
Auroral disvla.ys of August, 1892. 

0 

Lander, Wyo ....................... 
Snult Ste. Marie, Mich..  135 to 225 
Bault Yte. Marie,Mich.. 180 to 270 

190 $0 235 Northfirld,Vt 
Fort Buford,N. Dak .... 190 to  235 

Duluth,hlinn ........... Cov'rl go 
Alpenn,Mich ........... 135 to  190 

.......... 

Auroral displays of July, 1892-Continued. 

Extent of display. 

Station. 

Yault Ste. Marie,Mich.. 

Havre, Mont ............ 
Philadelphia, Pa ....... 
Sault Ste. Marie,Mich.. 
Bismarck. N. Dak.. ..... 
Rapid City,S. Dak 

0 

190 to 270 

Cov'd 180 
In north. 

190 to 270 
135 to 250 .................. 

25 

Zenith 
25 

Arch of green color resting on 
dark segment. 

An arch, with beams. 
Adiffused whiteIight,with heanis 

which had a lateral niovenieni 

:: 
30 

toward the west. 
Green color. 
Arch with etreamers. 
Pale'beanis moved from east to 

west. 

~ ~~~ 

Red River. 

Arkamas Riuo.  

Misouti River. 
Fort Buford. N. Dnk .............. 
Bismarck, N. Dnk ................. 
Pierre, Y. Dnk .................... 
Sioux Cit I o w a .  ................ 
Omnha, d b r  ..................... 
Kansas City, &lo ................. 

biiisusippi River. 
Saint Paul, Minn ................. 
La Crosse, \V i s  .................. 
Dubuque, Iowa. .  ................. 
Uavenport, Iowa .................. 

Shreveport, La ................... 
Fort Smith, Ark ................. 
Little Rock, Ark ................. 

I 

31 
1931 

I 
I  
I  
I  

1 . 0  25 

1.5 26 
7.0 '3 

6.6 2s 

2 . 5  3' 
1.7 31 
6 .3  2s-30 
7 .3  : j 8.1 

30931 
31 

- 

d 
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1 Extent of display. I Remarks. 
Station. 1- Azimuth. 

1 ti tude 
__ 

........ 
20 
20 
I5 
'5 

Zenith 
35 

~ 

I Azimuth. Remarks. 
, lt ituda. 

D l  Two white beams tinged with 
reen, and yellow beams along 

forizon. 
Green color. 

6 

8 
12 

12-13 

12-13 
I2 

Green color. 
Pale green color. 
Diffused whitelight, with stream- 

ers. 
Beams of bright light. 
Streamers of white light. 

INLAND NAVIQATION. 

Heights of rivers-Continued. STAGE O F  WATER IN RIVERS. 

The followiug table shows t'he ilmger-point,s at t8he various 
river stations; the highest aucl lowest &ages for the month, 
with the dates of occarrence, and t8he monthly ranges : 
Heights of rivers above low-water mark, August, 1802 (in feet and tenths). 
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10.4 
9.8 

25. o 
8.5 

4.3 
5 .3  

1.8 

2.2 

2 .2  

1.7 

5 .2  
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2.4 
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MississiI ii Rircr-Continued. 
Hnnnibnl, $ l o . .  .................. 1 17.0 
+ut Louis, hlo ................. . I  30.0 

40. o 
33.0 
41.0 
13.0 

38.0 

24. o 

40. o 

~ 

45.0 

33.0 

29.0 

32.0 

'5.0 

17.0 

4s. 0 

I 
Highest water. Lowest wnter. 

S t.nt ions. 

~ 

eight 
__ 

7.8 1s.s 
20.7 
17.0 
36.6 
13.5 

7 . 0  
IO. 8 
5.8 

3.5  

4 .9  

6.7 

11.9 

8.0 

4.2 

IS. 5 

Date. ;eight 
I 
1 

I, 2 
I  
I  
I 
I  
I 

I, 2 
7 
9 

I 

6 

29 

26 

I 

16 

20 

' C  
wnter. ~ Lowest water. 

Eeight 

4.s 
9.5 

10.3 
7.8 

11.6 
4.7 

2.7 
5 .5  
3.6 

1.7 

2.7 

5.0 

6.7 

2.5 

1.8 

2.4 

Stations.  Cairo, 111 ......................... 
Memphis , Tenn .................. 
Vicknburg;, Miss ................. Date. lHeight.1 Date. 

I I  
New Orleiins. La ................. 

Ohio Riocr. 
Parkershure. W.Va. ............. 

6.0  

5 . 2  
8 .5  

6.4 
3.7 
IO. E 

13.5 

6 . 4  
6 . 9  
7 .9  
5.6 
0.4 

11.0 

11.0 

Cincinnsti, Tihio ................. 
Louisville, Ky ................... 

C%Inrberland Riun. 
Nashville, Tenn ................. 

TennmRee Riser. 

5 .0  

3.7 
1.5 

4 .4  
3.9 

4.5 
3.2 
5.4 

3.1 
4.1 
3.7 
2.4 
2.7 

2.0 

2 9  9 

23. o 
22.0 

....... ....... 
14.0 
18.7 
19.0 
2 1 . 0  

14.0 
11.8 
16. o 
15.0 
14. o 

Chnttnnooga, Tenn ............... 
iliosongaheln River. 

Pittshurg. Pa .................... 
Sniwnnah River. -. . 

Augusta, Ga ...................... 
IViillnnre/te Rivet. 

Portland, Oregon.. ............... 
Susquchanna Rivcr. 

Harrisburg, Pa ................... 
Alabama River. 

Montgomery, Ala ................ 

I -  

STATE WEATHER SERVICES. 
[ Tentperuture in degreeJ Fahrenheit; precipitation, including melted snow, in  itiches and  hriitdwdths.] 

The following extract,s and siimmaries are republished from reports for August, 1892, of the directors of the veriouP 
Rtnte weather seri-ices : 

ALABAMA. 
Tentperature.-The mean was 0.2 below the norinal; maximum, 100. at 

Brewton. 12th; minimum, 56, at Valley Head, 4th and 14th; greatest ninnthl) 
range, 33, a t  .Jasper: least monthly range. It;, at  Cliepultepec. 

fiecipitation.-The average was 2.03 above the normal; greatest mor,thly, 
13.55, at  Brewton; least monthly, 2.19, at Carrol1to)n. 

IIi'rd-Prevailing direction, east.-P. H. Mell. Obsemer, Weafher Btireau, 
Attburn, director. 

ARIZONA. 
Te,n~)eratz~re.--Ma~imoin, 123, at Fort hIohave, 5th; minimum. 46, at Flirt 

Apache, :30th, and at  Holbrook, 30th and 31st; greatest inonthly range, 60, at 
Fort Mohare; least monthly range. 28, at Farleys Cain > 

I3.ecipitatioti.-Greatest monthly, 3.40, at \valnot kanch; least monthly, 
0.00. at Fort Mohave, Phcenix, and Rancho del Pueblo. 

Wiird.-Prevailing direction, southwest.-J. C. Hayden, Observer, Ilkather 
Bureau, Tucson, director. 

ARKANSAS. 
Temperature.-The mean mas 0.2 above the normal; maximum, 106, at 

Iceesees Ferry, 6th; minimum, 47, at Fayettcville, 3lst ;  greatest monthly 
range, 51, at  Keesees Ferry; least monthly range, 24, at Greenville, hliss. 

A.ecipitatioti.-The average was 1.68 above the normal; greatest monthly, 
8.54. at Dallas; least monthly, 0.78. at  Harrison. 

Wind.-Prevailing direction, south.-M. F. Locke, Commissioner qf Agri- 
culture. Little Rock, director; F. H. Clarke, Loeai Forecast Oficial, Treather 
Bureau, assistant. 

CALIFORNIA. 
Temperature.-The mean was 0.2 below the normal; maximum, 117, at 

Neeilles. 4th and 17th; minimum, 38, at Nordhoff, 11th; greatest monthly 
rali~e,  72'. at Nordhoff; least mimthly range, 14, at T'entura. 

1 ~ e r . i ~ i f a f i o t i . - l ' h e  average was 0.W below the normal; greatest monthly, 
0.11. :it ,rnlian; least m o n t h l y ,  0.00, at a number of stations. 

Ifrind.- Preyailing direction, west.- J. A.  Bartoick, ODserver, Weather 
Burean, Sacramento. director. 

COLORADO. 
Temperature.-The mean was 2.0 above the normal: maximum, 108, at  

Lamar, 4th; minimum, 21, at Breckenridge, 30th; greatest iiionthlg range, 
76. at Steanihoat 8 wing; least monthly range, 48, at Cumbres. 

P,Pci~,ifrdioia.--'l'be average was 1.00 below the nornial; greatest monthly, 
5,2CIT nt Avoca; least monthly, 0.00, at  Rico, Saint Cloud, and Steaiuhoat 
Spring. 

1I'ind.-Prevailing direction, west.-T. S. Miller, Observer, Weather 
Bureau, Denver, director. 

FLORIDA. 
Tcmperatto.e.--h.Iaximuol, 101, at hlicco, 12th; minimum, 67, at Plant 

Cityv, 8 t h ;  greatest monthly ranae, 33, at Micco; least monthly range, 15. at 
Clermont. 

at Kev West. 
A.ecipitation.-Greatest monthly, 13.74, at  Oxford; least. monthly, 1.59, 

Wi;Ld.-Prevailing direction, sootheast.-E. R. Demain, Observer, Weather 
Bureau, Jacksonville, director. 

GE 0 R GI A. 
Te,npcratiire.--Masimum, 100, at Cordele, 1st; minimnm, 58, at Lafayette, 

14th; .greatest monthly range, 39, at  Adairsrille; least monthly range, 18, at  
He] izibah. 
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Precipitation.-Greatest monthly, 13.89, at Thomasville; least monthly, 

FVind.-&-evailing direction, west.-Park M o m l l ,  Local Forecast Oficial, 
2.23, at  H e  zibah. 

Weather Bureau, Atlanta, director. 
IDAHO. 

Temperature.-h~asinlum, 103, a t  Boise Barracks, 3d, and at Payette, 20th; 
minimum, 23, at Henrys Lake, 29th; greatest monthly range, 70, at  Boise 
Barracks; least monthly range, 44, at  Rnthburg. 

Precipitation.-Greatest monthly, 1.12, at  Kooteuai; least monthly, 0.00, 
at Boise Barracks, Payette, and Rnthburg. 

~ITiid.-Prevailing direction, south.-J. H. Smith, Observer, Weather 
Bureau, Idaho Fulls, director. 

ILLINOIS. 
Temperature.-The mean was 0.4 abore the uormal of the last 17 years; 

Precipitation.-The average was 0.92 above the normal of the last 14 years; 

Wind.-Prevailing direction, northeast.-John Uraig, Observer, Weather 

maximum, 100, at  Greenville, 8th; minimum, 41, at  Philo, Slut. 

greatest monthly, 6.07, at  Pana; least monthly, 0.32, at Hennepin. 

Bureau, Sprinfield, director. 
INDIANA. 

Tempcrature.-The mean was 2.0 above the normal; maximum, 98, at 
Angola, 18th; minimum, 42, at  Connersville, 31st; greatest monthly range, 
48, at Connersville, Rockville, Lafayette, and Logansport: least monthly 
range, 28, at  New Albany. 

Precipitation.-The average was 0.74 below the normal; greatest monthly, 
5.27, at  Butlerville; least monthly, 0.87, at  Hawpatch. 

Wind.-Prevailing direction, northeast.-Rof. H. A.  Huston, Lafayette, 
director; C. F. R. Wapptnhans, Local Forecast Oficial, Weather Bureau, 
aasistant. 

IOWA WEATHER AND U B O P  SERVICE. 
Temperature.-The mean was about normal; maximum, 103, at Atlantic 

and Glenwood. 8th; minimum, 40, at  Ames, 31st; greatest monthly range, 
53, at Ames, Glenwood, and Blockton; least monthly range, 32, at  Richland. 

Precipitation.-The average was about 1.00 below the normal; greatest 
monthly, 4.69, at  Larrabee; least monthly, 0.65, at  Maxon. 

Wind.-Prevailing direction, southeast.-J. R. Sage, Des Afoines, direc- 
tor; G. M. mappel ,  Local Forecast Oficial, Weather Bureau, assistant. 

KANSAS. 
Temperature.-The mean was 0.1 below the normal; maximum, 111, at 

Lakin, 4th; minimum, 36, at Hays City, 33d; greatest monthly range, 67, at 
Hays City; least monthly range, 43, at Lawrence. 

Precipitation.-The average was 0.84 above the normal; greatest monthly, 
7.76, at Hesston; least monthly, 0.15, at Lakin. 

Wind.-Prevailing direction, south.-fiof. J. T. Lovmell, Topeka, 
director; T. B. Jennings, Observer, Weather Bureau, assistant. 

KENTUCKY. 
Temperature.-The mean was about normal; maximum, 96, at  Shelbyville, 

8th and 9th; minimum, 45. at  Shelbyville, 31st; greatest monthly range, 51, 
at  Shelbyville; least monthly range, 26, at Caddn. 

Precipitation.-The average was about 0.50 below the normal; greatest 
monthly, 8.45, at  Willinmshurg; least monthly, 1.23, at Canton. 

Wind.-Prevailing direction, southwest.-Frank Burke, Observer, Weafker 
Bureau, Louisville, director. 

LOUISIANA. 
Temperature.-The mean was 1.3 below the normal: maximum, 100, at 

Schriever, 5th; minimum, 53, at  Winnsboro, 31st: greatest monthly range, 48, 
at Winnsboro; least monthly range, 18, at Port Eads. 

Precipitation.-The average was 1.57 above the normal; greatest monthly, 
9.76, at  Clinton; least monthly, 2.10, at  Winusboro. 

Wind-Prevailing direction, southwest.-George E. Hunt,  Local Forecast 
Oficial, Weather Bureau, New Orleam, director. 

MARYLAND. 
Temperature.-Masimum, 101, at  Cumberland (a ) ,  9th; minimum, 56, at 

Boettcherville, 20 th  and at  Edgemont, 14th; greatest monthly range, 43, at 
Edgemont; least monthly range, 15, at  Jewel[. 

Precipitation.-Greatest monthly, 4.10, at  Fallston; least monthly, 0.58, ' 

at TanGytown. 
Wind.-Prevailing direction, northwest.- Dr. William B. Clark, Johnc 

Hopking University, Baltimore, director; Prof. Milton Whitn y, Marylano 
Agricriltural College, secretary and  treamrer; C. P. Cronk, Observer, Weathem 
Bureau, in charge. 

MICHIGAN. 
Temperature.-The mean was 2.0 above the normal: maximum, 98, ai 

Washington, 9th; minimum, 29, at MchIillan, 211th; gre:%test monthly range. 
61, at Sand Bench; least monthly range, 35, at  White Plgeon. 

Precipitation.-The average was 0.42 below the normal; greatest monthly 
8.71, at Harrisville; least monthly, 0.45, at Marquette. 

Ifind.-Prevailing direction, southwest.-E. A.  Evans, Local Forecas, 
Ofidal. Weather Bureau, Detroit, tlirector. 

MTSSISSTPPI. 
Temperature.-The mean was 0.6 below the normal; maximum, 100, a1 

Lake and Vaiden, 21st; minimum, 60, at  Corinth, 24th and 25th; greatest 
uonthly range, 44, at Corinth; least monthly range, 21, at  Ship Island. 

A*ecipitolion.-The average was 1.31 above the normal; greatest monthly, 
3.66. at ShiJ Islapl; le?st monthly, 0.77, at Lake. 

Wind.- rerailing direction, southeast.-R. B. Fulton, Observer, Weather 
Bureau, University, director. 

NEBRASKA. 
Temperature.-Maximum, 108, at  hfnllen, 7th; minimum, 36, at Kiml)all, 

30th; greatest monthly range, 68, at IGmball; least monthly range, 42, at  
Falls City. 

A.eciDitation.-Greatest monthly. 6.90. at  West Point; least monthly, 
I .  _ .  

1.16, atGering. 

iirector; G. A .  Loveland, Observer, Weather Bureaii, assistant. 
Wind.-Prevailing direction, southeast.-Rof. Goodwin D. Swezey, Crete, 

NEVADA. 
Tempemtiire.--The mean was 0.9 below the normal; maximum, 105, at 

Elko, lat; minimum, 20, at Sunngside, 27th. 
Precipitation.-The average was 0.83 below the normal; greatest monthly, 

1.75, at  Pioche; least monthly. 0.00, at a number of stations.-f?of. Charles 
JV. Friend, Carson City, director; F. A .  Carpenter, Observer, Weather 
Bureau. assistant. 

NEW ENGLAND. 
Temperature.-The mean was 0.1 above the normal; maximum. 97. at  

rauntoll (d ) ,  10th; minimum, 34, at  West Milan, 23d; reatest monthly 
range, 52, at  Stratford; least monthly range, 26, at  Woods €foil. 

Precipitation.-The average was 1.05 above the normal; greatest monthly, 
11.23, at  Grafton; least mouthly, 0.42, at Adams(b). 

wind.-Prevailing direction, southwest.-J. Warren Smith, Observer, 
Weather Bureau, Boston, Mass., dirertor. 

NEW JERSEY.  
Temperatwe.-The mean was 1.4 above the normal; maximum, 99, at 

New Brunswick, 9th; niiniinnm, 45, at Tenatly, 23d; greatest monthly range, 
15, at Belvidere and TenaBy; least monthly range, 35, at  Atlantic City. 

A.ecipitation.-The average was 1.11 below the normal; greatest monthly, 
5.65, at Vineland; least monthly, 0.72, at  Cape May. 

Wind. -Prevailing direction, southmest.-E. w. McGann, ObserveT, 
Weather Bureau, New Brtcnsmick, director. 

NEW MEXICO. 
Temperature.-Maximum, 105, at Embndo, 17th; minimum, 26, at Dulce, 

29th; greatest monthly range, 70, nt Uulce; least monthly range, 28, at  La 
Luz. 

B-ecipitaliom-Greatest monthly, 1.52, at  Hills Ranch; least monthly, 
0.00, at Lns Lunas. 

IVimtd.-Prevailing directions, southeast, sonthwest, and west.-H. B. 
Hersey, Observer, Weather Bureau, Santa  Fe, director. 

NEW PORK. 
Tei)&perature.-The mean was 0.5 helow the normal; maximum, 98, at 

Eden Center, 8th; minimum, 41, at Arcade, 7th; greatest monthly range, 51, 
at Mount hIorris; leact monthly range, 31, at  Setauket and millets Point. 

Precipitation.-The ajerage was 2.55 above the normal; greatest monthly, 
11.78, at  North Hammond; least monthly, 2.01, at  Watkins. 

J1Tnd.-Prevailing direction, southwest. -Prof. E. A .  Aierfes, Dean of the 
College of Civil Enginee?v'ng, Cornell University, Ithaca, director; R. M. 
Hardinge, Observer, Weather Bicreau, assistant. 

NORTH CAROLINA. 
Crnps mere considerably damaged by drought throughout the state. 
Temperatiire.-The mean was 1.4 above the normal; maximum, 105, at  

Chapel Hill, 10th; minimum, 49, at Bakersville, 14th; greatest monthly 
range, 51, at Douglas; least iuonthly range, 15, at  Hatteras. 

fiecipitation.-The average was 2.32 below the normal; greatest monthly, 
10.15, at  Horse Cove; least monthly, 0.82, at Chapel Hill. 

Wind.-Prevailing direction, southwest.-Dr. Herbert B. Battle, Raleigh, 
director; C. F. von Herrmann, Observer. Weather Bureau, assistant. 

NORTH DAKOTA. 
Drought prerailed in the western portion of the state and caused much 

damage to grain and gram 
Temperaturc-The mean was 2.4 above the normal: maximum, 105, at  

JVoodbridge, 15th; minimum, 24, at Woodbridge, 30th; greatest monthly 
range, 81, at Woodbridge; least monthly range, 54, at Saint John. 

Recipitctfion.-The average was 0.23 above the normal; greatest monthly, 
4.07, at Wild Rice; least niuuthly, 0.36. at Tule. 

Wind.-Prevailing direction, southeast.- W. H. Fallon, Observer, Weather 
Bureau, Bismarck, director. 

OHIO. 
Temperature.-The mean was 1.0 above the normal; maximum, 99, at 

Leipsic, 16th; minimum, 45. at  Orangeville, 29th; greatest monthly range, 
51, at  Van Vert ;  least monthly range, 35, at Gratiot. 

f%-eo$itatio?r.-The average was 0.31 below the normal; greatest monthly, 
6.15, at Ohio State University; least monthly, 0.76, at  Hackney. 

Ilrind.-Prevailing direction, southwest.-Prof. B. F. Thontas, Columbus, 
director; C. M. Strong, Observer, Weather Bureau, secretary and aasistant. 
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OKLAHOMA. 
Tem~errature.--Maximuni, 109, at Gate City, 5th; minimum, 47, at Gate 

City, 30th; greatest nionthly range, 62, a t  Gate City; least monthly range, 31, 
at Lehigh. 

Precipitation.-Greatest monthly, 9.03, at  South McAlester; least monthly, 
1.72, at Gothrie. 

Wind.-Prevailing direction. south.-J. I. Il'khieyer, Observer, Weather 
Bureau, Oklahoma City, director. 

PENNSYLVANIA. 
Temperature.-The mean was 1.0 above the normal: maximum. 99, at 

Selins Grove. 9th; minimum, 42, at Saegerstown, 29th; greatest monthly 
range, 53, at  Saegerstown; least monthly rsnge. 32, at  Erie and Dyberry. 

A.ecipitation.-The average was 0.50 below the nornxtl; greatest monthly, 
7.61, at  Columbus; least monthly, 1.07. a t  hlcConnellsburg. 

WiPi,td.-Prevailing direction. northwest.- Under direction of the f i . U ? i k l i n  
Institiite, Philadelphia; H. L. Ball, Obscrver, Weather Bureau, assistant. 

SOUTH CAROLINA. 
Temperature.-i\Iaximum, 96, a t  Florence, 11th; minimum, 59, at Green- 

A.ecipitation.-Greatest monthly, 9.72, at ColumLia; least monthly, 1.3*, 

Wind.-Prevailing direction, southwest.-A. P. Butler, Observer, Feather 

ville, 19th. 

at Statesburg. 

Bw-eazi, Columbia, diretator. 
SOUTH DAKOTA. 

Ternnperatiirc.-The mean was 2.2 above the normal; maxiniutn, 110. at 
Botch City, 16th; minimum, 31, at De Sinet, 30th; yeatpst  monthly range, 
69, at Frankfort; least monthly range, 45, at Ashcroft. 

AecipQiation.-The average was 0.20 above the normal; greatest monthly, 
6.33, at  Millbank; least monthly, 0.63, at Pierre. 

Wind.-Prevailing direction, southeast.--S. W. Glenn, Local Forecast 
Oficial, Weather Bureau, Huron. director. 

TENNESSEE WEATHER AND CROP SERVICE. 
Temperature.-The mean was 1.0 above the normal; niasinium, 98, at  

Milan, 7th, and at  Covington ( b ) ,  8th; minimum, 52, at  Clarksville. 3lst; 
r a t e s t  monthly range, 44, at Covington; least rnouthly range, 25, at Bethel 

A.ecipifation.-The average was 0.21 above the normal; greatest monthly, 
8.17, at  Jacksboro; least monthly, 2.07, at Lynnville. 

Find.-Prevailing direction, southeast.-J. B. Marbury, Loral Forecast 
Oficial, Weather Bitrenu, h'ashville. director. 

prings. 

TEXAS. 
Temperature.-The mean was 3.7 below the normal: maximum, 105, at 

Childress, 7th, and at  Roby, 12th; minimum, 47, at Hartley, 31st; greatest 
monthly range, 55, at  Hartley; least munthly range, 16, at  Flower Bluff. 

Aecipifafion.-The average was 1.88 above the nornial; greatest monthly, 
9.10, at  Camp Eagle Pass; least monthly, O.Oi,  at El Paso. 

Wid.-Prevailin direction, southeast.-D. D. Bryan, Galveston, director; 
I.  hl. Cliiie,  Locul #'oorecast Oflcicil, Teather Bureau, assistant. 

UTAH. 
Severe drought in the southern part of the territory caused a loss of cattle 

on the ranges. 
Tenrperattwe.- hIaxirnnm, 113, at  Saint George, 4th; minimum, 23, at  

Soldiers Summit, 28th, and at  Scofield, 29th; greatest monthly range, 72, at  
Soldierz Summit; least monthly range, 55, at Logan. 

Aecil,itatioii.-Greatest monthly. 2.13, at  Soldiers Summit; least monthly, 
0.00, :it xeveral stations.-G. iV. Salisbtiry, Ohseiaer, Teather Bureau, Salt 
Lake City, director. 

VIRGINIA. 
Te/ / i~era~i i re . -aras in i~un,  104. at Nottoway, 1Dth; minimum, 45. at Big 

Stune Gnp. 31st; greatest nionthly range. 4s. at Nottoway; least monthly 
range, 2 i ,  at Birdsneat. 

P,.ecii)ifotio/i.-Greatest nionthlv, 8.84, at Stnnnardsville; least monthly, _ .  
O.8O. a t  Lynchburg. 

burg,  tlivector; J. ,V. Ryker. Obseriw, IPeuf71er Bureau, assistant. 
IIi'/itl.-Prevailiog direction, soiithwest.--Dr. E. A.  Craighill, Lynch- 

WEST VIRGINIA. 
Drought prevailed during the ninnth and vegetation and pastures were 

innre or less daninged. 
Ire~e,lc~erutn~~e.-hIttsimum. 96, at hforgantowrti, 17th; minimum, 41, at 

Pavis, 14th and 15th; greatest muuthly railye, 47, at Davis; least monthly 
range, 22, at Huntiugton. 

I.l.ecil,itcrtio,i.-CTreatebt monthly, 6.95, at Weston; least monthly, 0.71, at 
Spencer. 

Wiiid.-Prevailing direction, west.- lK TI: Dent, Observer, Tl'cather 
Bit reuv, Pc7rkersburg, director. 

WISCONSIN. 
Iremperatztre.-The mean was about 1.0 below the normal; maximum, 96, 

at  Eichlatid Cauter. 8th; minimum, 33, at  Rfiinelander, 31st. 
Precipitation.--The average was about 1.00 below the normal, except in a 

small area bordering on Lake hIichigan, where it was slightly above; greatest 
monthly, 6.31, at  R:xynlond; least monthly, 1.12, at  Cadiz. 

Jti'iit!.-Prevailing direction, southeast.- JK L. Moore, Local Forecast Of- 
ficial, Weather Bureau, Milioaukee, director. 

WYOMING. 
Tem~eralurc.-hIaximum, 105. at Wheatland. 4th; minimum, 29, at Camp 

Pilot Butte, 29th; greatest monthly range, 67, at  Wheatland; least monthly 
range, 54, at  Lander. 

A.ei.ipitntion.-Greatest monthly, 1.10. at  Wheatland: least monthlv. 0.00. - .  I 

a t  Caslwr. 

Bicreati, Cheyeiiiie, director. 
Wid.-Prevailing direction, west.-E. M. h!arenscraff, Observer, TV,eathat 
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CONTRIBUTIONS A N D  ORIGINAL ARTICLES. 

THE WARM WAVES O F  JULY AND AUGUST, 1s93. 
[By E. B. GIBRIOTT, Wedier  Bnreau.] 

Tfiirm zoaves and hot iuirich are distinctly di.jsimilur types of the same clnsr 
of phenomena. In the United States warm waves are the result of cyclonic 
wind circulation whereby air over an extended area is replaced by air drawl 
from warmer and more southern latitudes. When the warm air I'asses for a 
lengthened period over districts where the soil is dry, where vegetation is not 
cooled by the evaporation of moisture, and where an absence of moisture in 
the air subjects the earth to the full force of the sun's rays, the dry, withering 
heat of the hot wind is experienced. 

The periods of high temperatare of the latter part of July and the early 
part of August were notable in that they partook somewhat of the charactel 
of both of the types referred to. The July warni wave produced exception- 
ally high temperatures; its prevalence was generally unattended, however, by 
hot winds, owing to previous abundant precipitation which had stored the earth 
with moisture. The warm wave of the first decade of August fullowing 
closely the July dry and heated eriod was severely felt. In some districtq 
drought conditions preiailed, and) hot winds were destructive to vegetation. 

The July warm wave appeared over hlontana uti the 18th, with masiniuni 
temperature 93' at  Havre. I t  occupied the hfissouri Valley from the 18th to 
the 27th, with daily maximum temperature above goo, and a masirnuin of 
100' at  Omaha, Nebr., on the 23d. In the middle and upper Mississi~qii 
valleys the maximum was above 90' from the 22d t n  the 29tl1, with highest 
readings on the 24th, when 96O was registered at  Qaiut Louis, "0: In the 
Ohio Valley the heated period began ou the 22d, and the daily niaxlmuni was 
above 90' nntil the 29th, with an extreme of 9s' at  Cincinnati, Ohio, on the 
24th. In the middle Atlantic and New ~ n g l a n d  states the inteuse beat con- 
tinued from the 24th to the 30th, the highest temperature beinx reached on 
the 26th, when the maximum was 9G0 at Boston, hla>s., 101O at Philadelphia, 
Pa., 99' at  Washington, D. C . ,  arid 100' at Lynchburg, Va. The August 
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warm wn\ e al,l~eared o \e r  Muiitana on the 311, a i th  maximum temperature 
No snd 9Ro at Havre and Niles City, respectively. I t  eltended over the 
Missouri Vallej uti the 4th, where the temperature continued high until the 
8th. N ith daily maxi:~ium above 100'. The heated period continued in the 
iuidclle nnd utlper Mississiljpi valleys froin the 5th to the 9th, with daily inax- 
inintu above Quo, the highe5t reading :it Saint Louis, hlo., 97', being noted 011 
the 8th. In the Ohio Valley the temperature ranged high froin the 6th to 
the 9th, although the heat was less intense than that experienced in July. 
Likewise in the middle Atlantic and New England states, where the warm 
wave lingered frc,ni the 6th to the l l t h ,  the temperature was lower than in the 
latter part of July. 

A promitlent fact noted in the investigation of these and other periods of 
intense hen! i, the sluggish movement of the warm wave crests over the cen- 
tral valleys and the Easterii States; two to three days are required for the 
dt.\elupnient vf extreme temperatures, and several days are required for the 
earth and atmosphere to cool to the normal condition. The sluggish move- 
ment is appmentlp due to a stagnation of the more general atmospheric con- 
ditions, whereby winds are lieriiiitted to lJlow persistently from warmer lati- 
tudeh. R a m i  ~ a v e s  of the central and eastern districts of the United States 
me attended by winds which blow not only froin warmer latitudes, bot also 
'ram the interior; they are attended by south to southwest winds. The con- 
litions by which these winds are 1iroduct.d o\er the sections referred to are 
low barometric preswre over the north-central and northwestern districts, and 
'iigh pressure over the southeastern stater. A continliatjon of this distribo. 
ion of Ijressure iq  necessary to the persistence of the warm wave and also to 
he attainment of exceptionally high temperature. The temperature in dia- 
ricts visited by a warin wave is at times higher than the temperature in 
-egions to the windward; this is particularly true in the case of long continued 
~ i i r i u  periods. In such cases the hot wind element is developed. The 
lnrth's surface is gradually dried l ~ y  the waim winds, and when the supply of 
iiriizture it contains is exhausted and it is no longer cooled by the evaporation 
If moisture it becomes heated; it acts as a receiver and storer of heat. The 


